Non-acidic cyclopentane heptanoic acid, 2-cycloalkyl or arylalkyl derivatives as therapeutic agents 
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The present invention provides cyclopentane heptanoic acid, 2-cycloalkyl or arylalkyl derivatives, substituted in the 1 -position with halo, methyl, hydroxyl, nitro, amino, amido, azido, 
oxime, cyano, thiol, either or thioether groups, e.g., a 1-OH cyclopentane heptanoic acid, 2-(cycloalkyl or arylalkyl) derivatives. The cyclopentane heptanoic acid, 2-<cycloaIkyl or 
arylalkyl) derivatives of the present invention are potent ocular hypotensives, and are particularly suitable for the management of glaucoma. Moreover, the cyclopentane heptanoic, 
2-(cydoa[kyl or arylalkyl) derivatives of this invention are smooth muscle relaxants with broad application in systemic hypertensive and pulmonary diseases; smooth muscle relaxants 
with application in gastrointestinal disease, reproduction, fertility, incontinence, shock, etc. 
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5 a] 




X 



(IS) 8-501310 
75/, 75 K, Tv >*->A N yTA 7 ,'1/ 3 4F v is J: CF* * 

0^ -OHiL<<i-0 (CO) R«?\ {tfe^ii-OHi L < Ji-0 (CO) R« 
I £titRi i±= 0 -r-R » li H ») : RittfcJlK^&l -ft 2 Otf>& 
«"bL<«Jptt*#«^^b**^ ifcli- (CH;) n«R 7-^13 :«>{3:0-l 

t >; - n-i t < ^-r d t v — jv (DUiet ram) 
3 2. ft-frtttt, it ii: 



R, ' 




htt, T5A f^-fl^ tKD^y, T)V4JU^-*vfeJ: TJW 

v e> & ft 6 s iff ts It-e* «? , n « o 4 tt i - 3 -e& ^ ,, R , ii 

= 0> -OH*fcli-0 (CO) R.T?*4 0 ] 

3 3. -fk-frtttt, 5^ni : 



Ri 
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] 

3 4. it&mits 



Ri 




OH OH 



3 6. Xii, -CH»> - F, -I, -NOjv -OH, -OH, -CO-N ( 
R.) CEO , — N (R.) (R.) , =N-OH, -C«N, - SH, -SRs 

3 8. -fk-a-lsuu 

D^y * v^rf-/-^- 5->*- 2 - (3 - a t Kd4-> - 5 - 7 * 
1 - h-^vx-^yf-iJV) - 3, 5-ftKD*->, [la, 2/?, 3 



s 



(20) 8-50131 0 

->^D^>^ y^r'yyx K - 5 - ■> X - 2 - (3 -at Kd*->-5-7 
l - -.3, [la, 2/?, 

3 a , 5 a ] 

->^tf^>?>N, N - f y f > 7 U* - 5 - ->7 - 2 - «3- a t 
Kn^-v 5 - 7* - ft-- 1 - Y v y7.-i>T~)V) -3, 

, [la, 2(5, 3a, 5a] 

y?B^y?yA/f-s,^ j. fr_ 5 -->x- 2 - ( 3 - a k Kn*->- 
5-7t-)V-l-HV^-Atyf-)V) -3, 5-v'tffD^y, [1<>, 
2 # , 3a. 5a] 

->:$>tJ^>:?>'^7 , f~^7e') R- 5 - 2 - (3 - a k Kn*->-5 
1 ~ > ?^-^>f^*) - 3. [i«, 2 

/? , 3 * , 5 a J 

5-7*^)V-i-^^y^-/<yf-)W -3, 5-vfcKD*->, [ l « , 

2 £ , 3a. 5a] 

-> ^ O ^ y 9 - g _ ^ K- 5 2 - ( 3 - a k RU * v - 

5-7i-JV- 1 - )• f >7>--*y?--fc) -3, 5-vU'D^y, 
2 ,3, 

3a, 5a] 

->^D^?>'^>"N7°f'>'T5^-5-vX-2 - (3-a k K D * -> - 5 - 7 
jl^- l - lyyx-sor-fr) -3, 5-7tKO^y, [l a , 2/?, 
3a, 5a] 

o^y? yA/fyyr- K— 5-va - 2 - (3- a k K d * -> - 5 - 

7*i)V-l-h?yx-'^fiA,) - 3, 5-vtKc^y, [i ff . 2/? 
, 3a, 5 a J 

y?D^y?>A/fv?v'K-5-yx-2- (3 - a k Kd*->-5 - 7 
*-^-l-h7>X-'<yfi)V) -3, 5-y'tKD4y, [la, 2/?, 

3a, 5a] 
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■/W<>? >^y-f>-H--y7s-2- (3 -a fc Ko^v- 5 - 7 x - )P 
-1 - H>7-^yfi*)-3, 5-vfeKn4v, [la, 2£, 3 a, 
5 a] -/JD^v^N-^ y/Dt'M/f K-5-v7-2- (3- 
a t: KD#->- 5 - 7 3.~fr- 1 - f- ?V a-'^ vf--)V) -3, 5--/t Kd 
[la, 2 /?, 3 a , 5a] 

i/?t>s<>? vN-xfM^f K - 5 -v"-- 2 - (3 - a k Kd* 
v - 5 - 7 * — * - 1 - N 7 > 7s --^ > r - Jb) - 3 , 5 - C/k Kd4->, [l 

a , 2 £ . 3a, 5a] 

■>?D'<>^N-^f^/f^7. K- 5 -v a- 2 - (3-«kKD^ 
■>-5-7i^,i- 1 - 7,-^>t - 3 , 5-ytKtJ^->, [1 
a , 2 /? , 3a, 5a] 

y^D^/? >^7t- S — to- 5-">7- 2- (3 -a t: KD*v-4-m- 
^nD7tMy-l-f?yx-7fi)V) -3, 5-5>fcKD*->, [la 
, 2 /3 , 3 a , 5 a ] 

•>^D^>.» >A/f>75 K - 5 - v X - 2 - (3-«t KD^->- 4 -m 
-^DD7i/4y-l-h5/X-/f^)l/) - 3 , 5 — -yt KP^y, [1 

a , 2 /? , 3a, 5a] 
J3 <t 0 s 

-> ? D ^ > ? /-A/f/-)V- 5 - -> 7 - 2- (3 - a t KD4v- 5 -7i 
^^>-f-JV) -3, 5-ykKD4->, [la, 2 j?, 3 a, 5 a] 
a - h & * i£ »• 6 Si)? 1" * » * M, 3 6 IE W,<T>it^o 

3 9. Xii, liKD^y,^ 7 5; sblVT* &m 

■>?D/<y^A./f ;-)i,-5-yx-2- (3 - a k K D # v - 5 - 7 x 

1 - Y 7 v k -*<>•?■ s. to) - 3, 5 -yt KtJ^y, [la, 2/?, 3 

a , 5a] 

•/^D'^?/'A/f>7? K - 5 - V 7 - 2 - (3-afcKD#>-5-7 



f 
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1 - h^^x-^Vr^JV) -3, 5-v , 'tKD^->, [la, 2/?, 
3 * , 5 a ] 

v^D^y? y^7T>7$. >- 5 -vx- 2 - (3-a t Kd*->-5- 7 

3a, 5 « ] 

D^y? v^-f-tJ- )\>- 5 2 - (3 - a t: Kd4v- 4 - m - 

*GD7t/^/- 7*r- *) - 3 , 5 - V s fc KtJ [la 

. 2 ,3 , 3a, 5a] 

i/^D^y^A/f^r? K - 5 - v 7- - 2 - (3-a KD*->-4 - m 
- ? n d 7 * / 4 v - 1 - f 7 > X- 7r- )W> - 3 ( + [1 

a , 2 /? , 3a, 5a] 

v^D^y? >-A/fy-)V- 5 - -> X - 2- (3 - a t: KD •*•->- 5-7* 
^,'U^y*;i/) -3, 5_v>fc KD*->, [la, 2/?, 3 a, 5 a] 
»• & Jft 4 # »• ^ MX T 4 « 3 8 12 ttfMtiH&c 
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*- Jl/ 7 JV * >H$i|3te 

5 h\ Tv K, ->7V, f •'ifctt'*-*^.— ^jl/^-e 

ttiHT'i-frT 8MM*K *£l£<7>v*n^y 
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Dy**jg£LT, rn&ZM&l®** tfaimftwftnlKUU « + 
ttH SB? A &n It U .ft & $ H * * f & o 

a*o«Bii, ham, «t*tfcew», ibe*-c«ii§, 

»-U ®*2 O^ra^g^^itr-^git J:4i:, < o y o 7,? y y > v > 

£<> [ft!*.**, .xx (Starr M. S. ) , 7,-^ »; ^ y $ ,>u . 

T < > (Exp. Eye Res, ) % 19 7 1, 1 1 , 1 7 0 - 1 7 7 H : tf \ 

, x A- • -fcf 7 N (Bito r L Z, ) , $ D v * A- •7 , Df?y 3 y.^/X > 

/n^^^y^^yX (Biological Protection vrlth Prostagandins) 

>, • .xi, (Cohen. M, M. ) jj, . h y (Boca Raton) „ 70') 

^ CRC rv^tt (C R C Press Inc. ) , 1 9 8 5, 2 3 1 -2 5 21; 

t^tt" h , XA- • K 7/7^ N* • 77-73 Dv'- . j y . jl-Tj 

■n A- • }• 'J — y h • ^- y • ^ 3-?x (Applied Pharmacology in the Me 

K7>a, x;*. .xa (Drance f S, ty ) £ 
iff-a^^H*, x-f . .x^* (Neufeld A H ) ^, ia-a-*, ^ 
A— ^ • 7 > K • a H h > (Crune & Stratton) , 1984, 477-5 0 
5H#Mo ] -e^J: o^yox^^^^vyfi, PGFi. , PGFi. , PG 
E*, fc£tf^ft£cog|^13-x*-;rA- (flRtf, 1 - 4 y h' ,Uat A-eo J: 

T & C 1 - C j T A- 4= Ax 7. -jr A-) £"&-g"t 4b o 
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#IIMMf*4 5 9 9 3 5 3-§"Ui3l^T, *it©/B^?/9>v^, t <0 *> 
if P G Ej is <* CFP G Fj . £CPU»# eoCi - C > 7 jv* >vx*-f >w a<@lGEl$Ti& 

[xil/vv (Nilsson) ^ y^zf-j -f •< ~f • * 7*t)l* d v>- 
• 7VK> f->'a7)V-t^x>x (Invest, Ophthalmol. Vis. Sci. ) 2 8 ( 
lis) » 284 ( 1 9 8 7) ] , 
PGF:, <?><< vXtitf n/i*:frt/{i, ^t-fr^J: <) t lift 

x.f;>*U->o 1 9 8 7^CC^b««, r^oT**S*«.fcd Vr^i^tJ&BI 

/X-*/.i7f Mn (Arch. Ophthalmol. ) „ i 05> 1 0 3 6 (1 
9 8 7) , (Siebold) f 5> /dK?7? (Prodrug) 5, 3 ( 

1 9 8 9) o 

»K) 3«Jfii*J: O'Sfl&iRtt, t K&flftfcfc-r**©* t (*»3fcttPG 
U#9Tgi«, SRREfrfMiMfc <«*.JX«OTIt) ^iKisitft ;> , Dx* ; 5'' 
<S>o 

GMH#^dJH!£0 3 6 4 4 1 7-tKfe'^TIix afeftfl^? >H3 J: * / 

fe8 K W % *> h P9 * S ti- T 0 
T7-**>Ti (Allergan Inc. ) KS*£$hfc-jl0[3lH£Ji*g$ffttB 

nx?7yyyy^7,TA,tfffi* B»«Mt*S4MrtiiK*3 8 6 8 

3 5^- ( 1 9 8 9^7. 8 2 7 Bd)H) fcL 1 1 - 7 */*- 7*7. * 71 

y'Jy* Wltf l l -tf;tn<f jw, 1 i-7tf,'K 1 i-fv/f'J;K 11 



0 13 10 



KW357394# ( 1 9 8 9 # 5 2 5 0 ffllg) U li , BftffiWTftffl * 
1 5 - 7 v IP/ n x ^ r 9 > v^35l$ f ftt^i, WttK, rox^9^v 
><011 ( 15-, 9, 1 S-felt/g, 1 1 -5>jlx**, etetfl 1 , 15 

**#S4*»tBB*3 8 5 6 4 5* ( 1 9 9 0 * 7 fl 2 7 B UK, *@#^4 
4 9 4 2 7 4"»K#«) ; $5 8 4 3 7 0# fcbJE&3 8 6 3 1 2#<& 

mUUM) : £5 8 5 2 8 4# (*Bftff*5 0 3 4 4 1 3*fc&«, *S#Sf 

tue»3 8 6 8 3 4 ^«>«ad)iH) (aatsrii 19*9*7827 am®) #m 



i*ttOv^ > * > ^ 7Jr >m, 2 - v ? D r II/** i Ji r V - )WT )V 



IX «K A Jig^^jgc 2 - 6 , fl)*. 4 - 5 ©T >V4r V £ fcli T * i V 




(27) Q&f- 8-501310 

£ it* i'^n/o^A/? 2 - nr * £ tiHT >J *- JWT ^ 
7*-,'K 77-*, \£>)i>*%Zfrt!>&i&frhX1RL& 



R j 




[S«K yfiO 4^r«i 1 -Cab*?, « 4 fcli ft* Yl*»o (A 
fcttl 3 !K Ri* R*> R>fc<fctfX<0£iiSi&j!E1-*>>li?-e& 



r 



OS) «**¥8-5<!13lC 




/MS *# L it . -M£<ft\ i fcfii'XtKJih?;'* EtT* •? ft * - 
TvK, *4->A, ->TA *#r-JK 7)V3^y (J.-**) £ j: o ^ •f•:*.x- 
OH%t<a-o (CO) R«-e> o h * i< «t-o (CO) r«t-4>-& 

*J\ tJkJiRili-O-CRittH^J) ; R J *i=0, -OH* (CO) 
, ftzli- (C Hj ) mR 7 f & t? ; miiO - 1 0 13 , r 7 tmmW^U^) 3 - 




R 8 
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SKSII«>ftlK**»TtiU *JM9ti, soffit [3*«K Wftat^-tCFSe^iiWS 

- (3 -t Kn^y- 5-7*-jw- 1 - h ? > x - + *) mmtttzum 

BXMU BiffBcoJ: o I : 



Ri 




t-^^n*-(t&IS5^*o ^U^o7«!itij?l U^MMiS'^O'O* 




(30) 
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R, 

r 




R 



s 

R a 



OH 




i 3toxon4&v>$&n (C -13), s*«t 0 s 1 2teoo&^ra (C-s) 46 



(31) 4?S¥ 8-501310 

4fcHt->X<6 Kli ^ J yZ&&X"$> tt- % 

C- 1 1 

*%.mi-%^fMtm-fz>it&®it, c-9ifcttc - i i itzuc- 1 5<ot 

4fc»*0E1tt<3ft-&»*a£1-* o »IB»J:3fc, -fit 

i^jjgltiiritst, 4fc, c-i lfcjtfc- i s&SK* 

A*Ag4-#j!*U r->?nrJV4AJ &li&£g?%3» 7<Ov*ot)W4jv 

**s*u rT'j-)vj tii^3Rs^-a4 - 1 o^>t») r 

ma *> 1 < li*f&«#«3*$Ht**»J 4 RSIS^* 1 -tt 6 (#4 t < a 

1 1 < !i r A- (flRtf^jK xfjp, rntTjw, r^A, ^ y a l. < 
RsOfe^ii, (CH;) mRr [niiO - 1 0 t-^>>5> Rrtt|t*S 

If J fcL ttffl**:tt5pjaa-C*oTJ: <, »i L < UftXK?ft3 - 7 ttftftg 

, \£ V v JVfc f-C* *} »4 > * m im 4 L < 0 - 4 

Xfi. - Hv -F, - I , -NO*, -OH, -OH, -CO-N (RO (R 
O , - N <RO (RO , =N-0H, -C = *K - S H\ -SR.fc.ttf-O 



02 j fi&p. 8-50131 0 

ft* ft'frEK ^n^y^v 5 _ ->;*, _ 2 - (3- tf t 

K d 4 ■> - 5 - 7 1 - )1/ - l - ^ v ^ - > f - jv ) - 3 , 5-v't:KD + v 
, [la, 2,5, 3 a, 5 a] &.&K.mt4r%H0 9 - & £ fzli I 1 -fcj: 

( 1 ) -> ? n^> ^ >-\yf / - k- 5 - - 2 - ( 3 - a k Kc^y - 5 
-^-^-l-H^-^fi*) -3, 5->'tKB*y, [la, 2 
/?. 3a, 5 a J 

(2) y^B^>^y^yfy m --5-/7-2 - (3-«fch*B*v- 
5-7i-)V-i-^^-^yf-)W - 3, 5-vtKo*->, [i a , 

2 j-3 , 3a, 5a] 

(3) v^e^y^yN, n- fM/fvr $ K- 5 - ->x- 2 - (3 

- a Kd*->-5 1 - f.7>A-'Of^^) -3, 5 - ->* t K 
D4->, [la, 2/?, 3a, 5 a] 

(4) y^UA-y^Ayf-W M-> K-5-VX-2- (3-atKD 

*•>- 5 - 7-t-)W- 1 - h 7>A-^yf-)H - 3 , 5-vtKn^y, [ 

la, 2/?, 3a, 5 a] 

(5) v?B^y^yA.y f -,i / . 7C i, >?- 5 2 - (3_ afc }.o D + 

a , 2 /? , 3a, 5a] 

(6) v^n^y^y^y-f-JViM.- }--5-->X-2- <3-«fcKD 
*->- 5 - 7-*-;i/- l - f- 7>A-'Of-,l) - 3 , [ 

la, 2 /? , 3a, 5 a] 



X 
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( 7 ) -> * y ? >"s 7f - )V 3 - K- 5 - v ' X - 2 - ( 3 - a k Kd 

la, 2/?, 3a, 5a] 

(8) *s 9 v<>jr >T5 v-5->;>-2- (3-«tKn*->- 

5 



/? , 3a, 5a] 

(9) ■>*D'^?^yfVv-7ih , -5-->^-2- (3-atKD*-> 
-5-7t-*-l-F?>'X-^/'7 l i)W - 3, 5-ytKD + ->, [la 

, 2 ,9, 3a, 5a] 

(10) •>^c^>^v^/f>7yK-5-->x-2- (3-«fcKD*3> 
-5-7t^*-l-^/'A-^^f'-)l/) -3, 5-ytKD*->. [la 
, 2 £ , 3a, 5a] 

(11) i/^n^y^v^/f y-5-v'X-2- (3- at: Kd*->-5- 
7ii)V- 1 - h 7>X-'^fiJH - 3, 5-vtKo^->, [l fff 2/? 
, 3 a, 5 a] <Xj5 ? -H, £*>^t: Y>) )i<~e&$>m&lZ, IE I li -^7' 

(12) y ? N - v 7 n ^ iv^yf > 7 U* - 5 - - 2 - ( 

3- a t KD*->- 5 1 - Y Vyx-sOT-fr) -3, 
Kn*v, [I*, 2 /?, 3a, 5 a] 

(13) v?n^y^>'N-if^^/f , /7U , -5--/A-2- (3 -a 
Kn^fv- 5 -7i-*- 1 - ^^x-^^f-iW -3, 5 - >' t K D 4 

V, [la, 2/?, 3 a, 5a] 

(14) •>^D^y^N->f^ A >/fy7?K-5-yX-2 - (3-a 
t Kn^->-$-7x-*- 1 - hy > 7s- ^.yr-)^) - 3, 5 - v> K d # 

V, [la, 2 £, 3 a, 5a] 

(15) ->^c^y^>^rr 5 2 - ( 3 - a Kn#->- 

4- m -?DD7iMy- 1 - h > Z - 7'f-Jl') - 3 , 5 - v t N*D 4 -> 



W 8-501310 

f [la, 2 ji , Z a , 5 <* ] 

(16) v^n^^^y^rr>T^ K-5--/X-2- <3-«lsKo*<> 

-4-m-?un7xM->-l-h7>x-yf-)V) -3.. 5--^fcKD* 
v, [U, 2^, 3i, Si] 

(17) ->?B/<>?^/f^*-5-/X-2 - <3- a fcKn + v- 

5 

-^-^^'H "3, 5-vtKDfv, 2i 9, 3«, 5«] 

tefc <fc # $-ff # t t^*& & ig v s-s « s & vn<> t n <t>^-?& o T 

«xtfjft|Rffl) Ka«**ttH*»»HMT*£*KJ:oTiML#*. fell 
**»*lii|0| % SffcSffliftto. 0 0 0 1 - 5% (w/v) x Jf 4 t < UttO. 0 
0 1-1. 0% (w/V) -c&s 0 
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K* : s* •T-rtHrA/D- X, fc: KD*->x-?-rt/-fcj|,n- Of *X N >) 

S*ft3£E»S»'i>«ffl L#4 0 

K n + 3/ r - V - JV J3 <£ 7* >Wt te K D # -> f- ^ t^t~t 4 <£ it £ U 

Mfc*mxf>).®i:?-)> y *a-c&4;& { . 





ft 




15 0 . 0 0 1-5 




0 - 0 . 10 


mm 


0-4 0 




0-10 




0. 0 1-10 




fl-s - (pH4. 5-7. 5) 




d&Rft 




•&RS 




#Rft ( 1 0 0%t"?-4) 
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5 

, l-fts*. ffi t<«i -«i3*-e**» i*«>ft»tta0i, «2 0-35 

ft (1****1 - 3 Httvl-) , (0. 2 5M-> 3 «, 5 0™MN 

•J* (TRIS) :pH7. 4) *-C % #»Jhn^ (polytron) * * *; 4 * - 

9^*1 7-7x = )PPGF«. KSJJBU, 1 7 7 0 0 0 g^k? ft**-?* 
-->9>«*r*KJS**H»\ 0. 8 4 2Mvaii:ieu o ^ 1127 
0 0 gT2 6tpg>t.|>Lfco ->»«*fflB^<>IfSrtt*t||<(i3|t, 3 0 4 0 0 
0 g -C 4 0 frH** L rc 0 <£?>^ k y f * jBfcjftfc * *) MM $ *T, 7 i>* ») # 



(37) 8-501310 
2 0 0 fit V) 5 HM* H- 1 7 - 7 a-^P G F* . K*r LT*t&ttSi*fr 

frirwbwni&t* y i o^m?\ £ttiittfi**ajlL*:« Eisffjk 

?-S-ffi'/>t7 7 (Whatman) G F/B 7 f * * - X"&&fffi -cat 1 L fc« 

£1 @U*-f J: o ynx?^5>v^Fj. (PGFj, ) fcitfl 7-7 

£2H$R: J^BUg^TJi* y?n^y^A/f>75^, 5 - > * - 2 

- (3 - t Kn*->- 5-7i-i- 1 - h ^y^-^<y^-)V) - 3 . 5-v 

t FH*'/, [la, 2,9, 3a, 5 a] J3 J: C^^N f- *H 

- 1 7-7*i^PGFi. fc^-«0H:7 , 5'-*M&i-*fe , ll*, 17-7x- 

jppgfj. iiteJtT^'fc, i^^3ia^ iwt^'t ; ^3 m-fcv>Ta> 1 

6-"i-?t3D7i/'Jf->PGF ! . ti:'H- 1 7 - 7 x- )WP G F* . t a#U4t 
-&-f«« 5 , 16-i«-?DD7i/^yPGF:. (D-eOTSteJis *SS-C00H 
g£ - C 0 M Hi "el&1-£ n^-z^D^^^Arf^r 
5K, 5 - v*- 2 - ( 3 - fc K D 4 •> - 4 ?t3D7iMy- 
y-7T-)V) -3, 5--ytKo*->, [la, 2/? f 3a, 5a] 

»fr * £ < ftT t 3 i t *i*f 0 
^&t?3 2 

x -f 7> (Sviss) 3 t 3 iSBBafrg) Ca"v^t jV 

asaart [ca'i tm&-? *>? k**- k (WooAard) r k/< 

y • > • t"d y v }• vy v • t > K • 3p)j. 

y . (Advances 1n Prostaglandin, Thromboxane and Leukotrlene Res 

earch) 2 1 ; 3 6 7, 1 9 9 0 Kf&&<0<): ? U» WM&*V>7, A 7. 3 T 3« 
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K x Ca" «*it»36 /b- 7*t'<fc «77 ( Fura> - 2 A M fr# a t fc<, £3ttM 
£ tt , ^-^-aA/v- ( Perkin- Elmer) L S - 5 ft ftft&fr n T , @l 

tea x &m&mmz z 4 o&x&4 9 2 nnr?fr 0 ^ 0 & k f* , v a ? 

*-*X (Schmuells) *«f»K»«Lji: 1 0'«»*JBwit:. C a !, ltlva 
5a- ;VX®$?gc£'t-&®tT£ % £ 4 a > y j. tt 0 1 4m E q T A ^ 

J: 0=7 v 2 CH LT-Vv^f- (Yaraaguchi) Y >_^ )V . . ^ 7 . /<y{ ^ a 

1} A- ' ¥ X 7, Y 9 - (3. Biological Chemistry) 263: 1074 5 , 198 

0 0 m/vi\ 

DM SO) T-?§fi? L fzo E G T A ( 1 0 0 «M) j3 X (?f>E 8 . 5 KMS 

^® ( ^^ 1 0 N-N a 0 HS-jeUfc&fllT, **S5l3*ftfc, 

*<>fc*1-«>fcR?-**jULTft*l* (ft 110 o **-C00H**#» 





EC so CnM] 


PGF,. 


50 


A (COMH2) 




A CCONCCKsh) 


6 5000 


A (OH) 


>1 0O00 


A (OCH 3 ) 


>1 0000 


A (F) 


>3 0000 


A (N0 2 ) 


> 1 0 0 0 0 


A (NHs) 


>1 000 0 


A (I ) 


> 1 00 0 0 


A (CN) 


>1 0000 


A (Na) 


> 1 0 0 0 0 


A ( C H s) 


> 1 00 0 0 


1 7-7 ii*PGF 8 , 


1 3 


B (CONHs) 


900 


B (OH) 


>1 0000 



Att, v^nA-y^y^yf-yi, 5 - -> * - 2 - (3 - a - t Kd^v- 1 
-h?yx-^^f^W -3, 5-ytKD^y, [la, 2y? f 3«, 5/? 
] 

-7i-«/-l-l- i ?y7-'<yfii) -3. 5-vkKDfv-, [la, 2 
/?, 3 a , 5 «] 

%&1?H3 

X-f * 3 T ZfflX&'t><7>D1$.\&J& 

1 0%*vllfr£m$ (FBS) , 2"M1 v^iCFl 
t/tKS#J 1 0 0 X£&£Lfc#^3-X<7>?\'l,«'<;; 3 Y - ^ iVJg^ (DM 
EM) l 3 ^ 3 T 3»^l.<r, 5%C0*/S^ 



(«) 8-501310 

EM^U, 3 5«™7i MlSci) 1 x 1 O'&H&S-AJi, 3 BH*SHk3*rt: 
o ^vvf, |ifl&fr/^**ft (HBSS) Tftv», 0. 5%FBS*«DMEM 

0. 5%FBS^iffa*«»)t«>|tilsft-&%**Si-*#rl.^DMEM 

&T&t'r*m*+-?4 h+i UK z</Mmmm^ma 

<0, &'v>T", lfiC i/ml [ } HJ -T<»R*tjpx.> [»HJ -TdR^ 

6%MJ*nDftB (TCA) "CBftt^ 8U&*£*?x , S* 

^^T2 8 0 0 rpn-C2 0 f M*^, W3&i [*H] -TdR*-£ 

*"t*±Jfr (S 1 ) '0>Bttt:i'y*i'-i> a yf-s.- 7iz&l?z 0 ( 
Beckman) H P A * r **jflv»T*#v' V- •> n > jj *j y y \z X 9 

ft& l *> s i ±^ s-f * y hi % is ? y K 3 %a&£Bt ( P C A 

) £jq*.*o ttlfcflf * 9 5 ttotnfcyn y * £K 2 0 frMA*!-, ^^^JeffiU 1 
5#HAit*£ ill; .fcoT, DNA^tLfc, 1tf?B<7> J: ? CS^, DNAC 

['HJ -TdR *±it (8 2) <&Kfl-«D»ttlife*, 

I' — -> a y-f)?y 

n a & bmw.i£Di*Ammtm&t'§:->'?s.~ii,-7> y&mt m& i 



(41) «&¥8-50l3!0 

i»l3&)?ftigatl. 5 »>>li5 J: & 1 . 6 %r-t h T*f n KO . S^tlNx.* £ t 

* (Biontek) £^£ttfrfflv>T»S 6 0 On*c»£l.fc« 
r-9lts DNA 1^93Bfc«)««P» (DNAUW»)&4*lfc [*H] -T^R) 

f 2KC/ftJ:iU, PGFj. JS.tO'l 7 - ^x-^PGF*. iiDNA'frtt 
*81it]S*)6:#, - C OOHSl'-OH-C-f ^1"* t , iti£U:3g£££fcitfc 

BHt&ft ECm [nM) 

PGFio | 4 5 

A (OH) > 1 000 0 

1 7 -7x-;t/PGF». 50 

B (OH) > 1 000 0 

O 

£3£ 



(«) &m 8-501310 





ECj 5 [nM] 


1 7-7x— >VPGFi, 


5 7 


A (OH) 


4 0 


A (CONH 2 ) 


28 7 


A CCON(CHs)t) 


7 3 


A (CONH(-fV7Dt» ) 


7. 9 



' %ttff 5 



(«} 8-501310 



(l-8«f*> 


^3 




-7 h ') 

mm 


v v Y 


5 v h 


PGF*. 


20 


29O0 


1600 


13 


2000 


A (CONH s ) 


21 


> 10000 


> 10000 




> 10000 


A (CON(CH,)i) 


450 










A (OH) 


60 


> 10000 


»oooo 


81 


4400 


A COCHs) 


60 










A <F> 


1500 




1 






A (NO,) 


1400 










A (NHi) 

• 




> 10000 






> 10000 


A (!) 


700 










A <CN) 


420 










A (Ns) 


LOOO 










A (CH S ) 


250 






a- « 


• 

• 


1 7-7i-^PCF 8 , 


11 


■- 1 






- 1. 

■ 

f 



*4£ m&) 



f M 49*^8-50 1310 









-7 h 'J 


y v Y 


7 7 1" 










Thiols 


B (OH) 


62 


> 1000D 


1 > 10000 

1 






B (C0NH 2 ) 


121 


> 10600 


> 10000 






6 (CONHCHi) 


56 


> 10000 

* J Vv vv 


> 10000 






B (CON(CHi)j) 


U 1 u 


5 







> 10000 


B (C0NHC 2 H*> 


in 












175 


> 10000 


> 10000 




> 10000 


B (NH») 


53 










16-m-?oo 














0.7 


> 10000 


525 




3060 


C (OH) 


4.2 1 

* * 


> 10000 


> 10000 

1 






C (CONH 2 ) 


30 


> 10000 


> 10000 




> 10000 


1 3, 1 4-i'h Kn- 

j 












1 7-7 x-;|/PGFi, 


66 


> 10000 I 


525 






D (OH) 


690 


> 10000 


> 10000 




J 



-m-* O D 7x/ ->- 1 - Y y 7t~A,) -3, 5 - ->* fc fro 4 -> , 

[ 1 « , 2 a , 4 a, 5 <:<fe* 0 

-7x-^><^w -3, 5-vtR0*v, [l« t 2 a, 4 a, 5/?] f 
^2|£!I6_ 

itfcJ: OTiSto tf-^iW^ ( 1 0 - 1 5 ^9) Ufc^T, PJE£^II.E1I5e (Pn 



(«) $^¥8-5 0 1310 

£ (Student's paired t test) £ «fc oTfTo fc 0 
-COO H£t!<*<7>iS&&Ull£&x.£> t , fcfl&IRJBE&TWifco*:. 

/B*«!***£4:UU BREMtett***5 3Ui*"*- 0 

18 « 6 g Big I* B) ( ftBD g«St » 
IOP(mHg) 



<t#«5 ( 1 -«***) fflS 2 4 6 2 4 



1 7-7ii^PGF { , 


0.01* 


+ 1.8 


- 2, 7** 


i 




1 7 -7.x^;l>PGFj. 


0. 1% 


—2. 2 


-4.$** 


-5. 9** 




B COH) 


0. 01% 


-.07 


-!.? 


-2.2 

* 




B COH) 


0. 1% 


-2.4 


-5.1 






B CNH S ) 


0. 1% 


-0.9 


-1.0 


-2.3** 




B CCONH,) 


0.1% 


-2. 7* 


-4. 1* 


-5. 7** 




B CCON(CH,) t ) 


0.1% 


-2. 8** 


-4 4»* 


-19** ; 




B C^V^d^T?. K) 


0. 1% 


-2.0 


-5. la* 


-5.6** 


' -3. 7** 


B C->**7 5 K) 


0.1% 


-0.3 


-3. 3** 


-L 8* 


3.4** | 


B (A*A>7 5 K) 


0. 1% 


-0.3 


-2. 8** ; 


- 4. 9** 

> 


-2.8** 








i 

i 

i 
• 




7iy*>PGFj. 


0.1% 


-1.5 


-3. 4** 


-1.6 


i 


C COH) 


0.01% 




i 
i 






C COH) 


0.1% 


-3. 1** ! -3.2** ' 

• 


-4. 7** 





* p<0.0 5 
** p< 0. 0 1 



0 13 10 



* p< 0 . 0 5 
** p< 0.01 
n=6 



I OPQiroHg) 
2 4 6 24 



C (CONHj) 


0. 91% 










C (CONH ? ) 


0. 1^ 


-1.5 


-1?** 


-2.7* 





* - A' P G F t . Ji, *«>ttff*ftNL£4<* i«*5l^t'fr*&*«>-C0OH 





EC so [nM] 




1 7-7i^PGFj« 

B (CONH.) 

B (OH) 

B (NHj) 

B (CONHCHa) 

B (CON(CH 3 >8) 


282 

> 1 0 0 0 0 

> 1 0 00 0 

2188 

> 1 0 0 0 0 



(47) ftf?¥8-50 1 3 1 0 

-m- ^on? x /^->- 1 - V J V 7, - 7 -r - )V) -3, 5-yfcKP#v > > 

[la. 2 /? , 3 a , 5 a] 

T-tJ-y (0. 6™1) 4'(Ov'f xi^y*y^7*VW, S-*s*-2- (3- 

a t ->- 4 -n-* DD7i / \ - Yy rf-,1) -3, 5 

- : J K D 2 £ , 3a. 5a] ( 2 4 n>9. 0 . 0 5 6 5 5 ') * & 

) <o«a$u^5§*u, i, 8->'7ffv!>D [5. 4. o. ] ^v-r^-i - 

<DBU) (4 0 /A 0. 2 7 5 •J**) J3«fc 0*3 •Mfc**^ (2 0^ 
0. 32? *£flTiW;tfco DBUattCi^ Rlfcfi'fr*Jttit3e t 

o EU&fl'frtttaflK 6. 5B#ftSo/c&\ IMt*** (3 Owl) tMfrfcU % 

fifHi^rtf-f N-eaat^o <e t o 

A c. ) £8 v»T 2 0 ">X 1 6 0"i'y**9A fc*LT, 3tM<0> * UXf A- 

*/9w<v9 % s*.-f J ?v7\ Y- 5-->X- 2- (3 - a fa Kp4->- 4 -«- 
»CD7x^y- 1 - h 7 > X - y-^d JVj - 3 , 5 - y fc K P * [la 
, 2 j? , 3a, 5a] 

NH^cO^&ffllScO^Ax^-f n, (9, 2n>9, 0. 0 2 2 2 5 •} >W J* 
Xt/NHiC 1 (10*9. 0. 1 8 7 5 'J**) 4>fl-frttt, 8 0"CK12I$H 

ttlT, &i£73 Kfcfcfeafltt* (7. 2mg> t 
1 0 

n^Ojr yt + n"^7f-/*- h-5 -v*-2 - (3 - a k KQ4»- 5 
-7x^)P- l - y jyz-^yT-^fr) -3, 6-vtiKofv,. [la, 2 

/? , 3a, 5a] 

T*yy (o. 6rai) ^o^? d*** y^-fy-y^, 5 - -> x - 2 - (3- 

a KD * V - 5 - 7 x - ,'l< - 1 - l-^yA-^Vf^)V) -3, 5 ~ V HKD 

[la, 2/?, 3 a. 5 a] (2 4«9, 0. 0 5 6 5 5 'J * 
fei»U, DBU (4 



<»*¥8-5 0 13 1 0 



NfjijlLfc. MEim, ( E t 0 A c ) t«v»T2 0 

ranx l 6 0 V * U y A fc;§ LT, 3fa«> j« * x f * 
1 1 



a , 5a] 

NHit»©*JtWl OW^^xxf a/UJrCFNH.C ffiHflFfcf 

s ocu3 6*MinftLfc, k«ss--7 8T:K*«a, 

HWr^rr^HHc, 8g*E t OAc (3 0"1) K*»u * 



3 1 2 




v>;**)V<T3 > (ami) ^IWlOWf-UAfi (2 9. lmg, 0. 
0 7 2 3 ? J3*0M * (Me OH) (2<b1) 8 0-8 

6 B^HJq»tc c SfiU^a, SfHtffrHtt* au^>T? 

1 0%E t 0Ac/Me0Ht«v»4 2 0"™x 1 2 0 

64*^0 ^aWftKtt (9. 2mg) t LTjl, J^f)H4, 8"B*HIELj!:, 



«&¥8-50 13 10 

1 3 

j/fiwoir >^7tV? 5-->x- 2- (3-a k Kp*->-5-7* 

a , 5 a ] 

f - h 9 k Kn 7 9 > (THF) tcDjfeltW 1 1 ©T ^ KOiBffK 0 t?"C» T H 
F^oO^^LV^'TAT^ (LiAlH) «)j§f^TU, i^^Jp^K 

fcoT$SU#i?tf:, SfiU&Lfcfc, £Jfcft**lUl N-HC 1 (-0. 
5 ml) *ffi*«<»*.TKjfc*ffJkU *i**«E*ttl.TTHF*lfc*l.fc. 
»8frLiOH (0. 5"1) -l"lfc*K*WU #od*H (5>"1) ?tttb 

l.fc 0 ^DD**Aiati)lsai8tfc, 8 : i : i E t OA c : Me 0 

H : K 'Jx-^T^ y (E t iN) *ffl(/»T 1 0"*»x 1 0 0 nim ->V Ijffrfi? A 
i:U77r>a*D7l^^7 7 ^-KftU, 3rM<or 5 >*a^i*ttW (l 

o RlfltK LT> £J§0!) 1 1 <07 $ K©ft*> U&Jtffl l 2cO 1 - v *f-&7 X Y 

i 4 

-/^n^y»y^7'f-/-^-5-->7.-2- (3 -a k Kn#->-5-7i^ 
JV-l-hfy^-^'/fJ.)!/) - 3 , S-vfcKP^j/, [la, 2jj, 3 a 
, 5 *J 

jl. f- jvjl - -f- X/ ( E 1 2 0 ) *^)v ? ? y a >® - 5 - v a - 2 - 
(3-a k Kc*->- 5 - 7*-^- l - >z-^.yr>s.)V) -3, 5-v 
k N*n4f ->, [la, 2 j9. 3a, 5 a] fi-frtt^a^-r* I'cC H 

tPLfc. ^-C, *3frfbv> T^Jl/TlMi^A lBlMSUJp*., #£>ftr.: 



(50) &m 8-501310 

ft&*lfc#jK*7?x:it:9U CH2CU (-5ra1) t-*«Lit:» fiaiBSK 

»S4-fc»U jJ»Lfc c VMfltHtO <-5«l> fcJtftS* (-5™!) "CJR 
MgSO«-CKJ»U lll.Tife»^H^ l-5%MeOH/ 
C Hz C 1 z £i§8t#J £ t-6 S i Oj 7 v y v a $> f» y .< - \z X , BrU 

q^>-» >^7r - 5 -->7 - 2 - (3 - a t: Kd^v 4 -m-^ 
pc7x^->-1-F5>a- 2X±^1 ~ 3 > 5 - v fc KP 4 v, 

2 ft , 3a. 5 a * 

THFt^yi'D^y? y^y-fy^- 5_->7,_2 - ( 3 - « t Kn^ -> - 

5 - 7X-JW— 1 - h y >*-s<y?*s.fr) -3, 5 Ktf*->, [l a , 
2ft, 3 « , 5 « ] (24. 0 ™9, 0 . 0 5 6 5 3 'J -£ *) eDfcjfcK 0 t?T", L 
i A 1 Hajgft (1. 0. 1 1 ™l. 0. 113 ^JflX^o 

fci&&®&0tJK2l§fi8#or.:&, 1N-HC1 (-0. 2ml) *f)q*.T££S£ 

»*4-K»tfe« WfcfrfcU MtuMllrCHC 1» (2x5 »1) ^mi.^ 0 
2c^-C, «-L/;«*fll*a«L, 5%M e 0 H/E t 0 A c £i§^#J t LTv »? 

£»W 1 6 

v^n^y jry/NT-f-^^ ju- 5 _->^-2- (3-a-rf-?k kp-2H- 

tf? V- 2 - < M^y- 5 - 7^^- 1 - fv?>- x -ys; yf- - 3> 5 

, fc: KB*->JHt*f- Koif9«=.H/»»ft'S^»KJ:^T«a-t* 0 0t 

/U* , 1 9 7 9 $ 5 15 B%fr«!^ >'a V v > (Johnson) J5>eo#U4#ft$M 



(51) «S¥8-5G13!0 

15494 9##ea 0 zv>mm&*&K**i>y?%imi.s o'cu^spl e t 

n^y » y^-f+ - ?4 K- 5 - ->*- 2 - (3 - a Kn^v - 5 
1 - h J>Z-^>t-H') -3, 5-yHKQ^->, [la, 2 

&H0I1 6 co r«SJ ftfr®*T-bN>K*fi?U ^tNa Ifei^CaC 
0»*SHx.i o «*&*$**Sfi , t-afc#U »iftLTCaCOi*llfc*Lfc«* 
BtOAcNfi*6J:crHiO-Cftit4, *fltE t OAcfML, iafflfe) 

«K »3 . iSK^S-HUEl-*, r#gj 1 -3- /<f K4*»*, Me oh 

, 10%*x>bl E t 0 Ac Ntl*fc<i:CFNa HC 0>?H*ttttt-f £• **B 
*E t OAc-CIHilht, Jtfi)***1IM8£4U SffiU MgSO<tWi 

SSJ * * * * * * - y x t. r )l> * ft »J ffl & £ t U J: «3 » R » 

1 - }• ? v x-^>r-)l) -3, [la. 2jg, 3 

a , 5a] 



v52) 8-50131 0 



2 0%E t OA cA*t^|Ii:t4^D7 ^77-( - tJiijflWti, 
1 9 




t OAc-ellg£ to #ft*ifc*«l:E t OAcTflbfflU ttttfefrffttffl 

*&U Mgso.-egin, l^mcj;^ grab***)?- hckc 
fcr5-n/»«ft***-j-i*4a»s»#4 0 3 o - 4 o %e t o a c 

A4f^ffl^#|?D7K/77.^ (TLCJ KJ: SUB**,, 

U 1 - 5%»»/E t OAc tffl^iTLCKJ: *>f|SI-J-i 0 

£@1*3 2 Q 

7x_)l- 1 - F^x-^y^,!) - 3 r 5-yfcKQ4->, [ 1 « , 2/? 
. 3 . 5 J 



1 6 ©ft** 1 4 ©fl:*ft*&R#Lfc<»<©) 0. 0 9 8 5 >) 

-tJHK THF*a)f JH^^^A^Q'JK (Bu«NF) <D 1 . 0 

M»jfeU»» L x tSf-l!ft«j*ti 0 (B u 4 N F -km 0 . 19 6 5 >) * *) 
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T L C K <fc I? Hgft X * - }- <7>^@75^ £ *l<&0>?\ B o « N F *MU 2 . 

tJc&^CFE i OAc-eftkg-f^o **B£E i OAc (3X1. 0 m1 ) "CJfttti 

gj R##6 5>"g«:^-£->o «E<bfrfeO T«SJ 20%EtOAc/ 

g&ffl2 1 

-> ? y » > ^ J. h l- - N - 5 - - 2 - ( 3 - a b Kn ^ -> - 5 

/? , 3 a , 5 a j 

***>li% r«SJ 1 - KttttNaN 

0 2 1 fc^-f-Ji/X**** K (DMSO) f#fciifc±5£®£& 

Mm 1 7 usagco* o u rn«sj jassfbfr^fc&jfcf *><> 

^&j?112 2 

o^y ? >"N7r y->T- K- 5 2 - ( 3 - a t Kp4-/- 5 - 7 

l - j> ?y A-^yf--jw> -3, Kp*->, [la, 2 0, 

3a, 5 a 

g&ffi 2 3 

vj> n^yj>>A/f 5 - ->x- 2 - (3 - « fc K p ^ -> - 5 - 7x-)V- 
1 - N ■? V 7,-^Vi-~^) -3, [la, 2 0, 3 a, 5 

->^0^y^ 79^-2 -*y, 5 --f 1"? t KD fcf ■? 4- (3 

-r h7t Knt'f^W^v - 1 -*9t» 0. 2 9 3 5 '/'^^S-CHiC 



r 



(54) 8-50131 0 

iiKS/SU - 7 8t:M?&*PL CHjC 1^<0 1 . OM DiBAHl\D 
i BAHO. 5 8 6 5 0* b&mm A i> 4 "C-Jfl x * » 2 Mj|jtt(tit , ;* * 
^-**iB^TEj£*1?jt't* Q Kl&ffJbt****tCHiC It 1 0 itix-ftW. 

t o ■& t fc**fl*C H* C 1 1 HflB • * I fc**ffl*M g S 0« tMEMI I , 
ftttlT 7* N->HfSt-ft£f#& 0 }• - frBigft 0 . 3 3 15 T 
HF*<r> ( HJ 7 * -ft/) (n-^vf-JW) *7.*^.'7 A^d ^ tfKN ( 
S i (C H») ») ;#0. 9 9 

^ E t OA c 2 Onl-C&ttL 7k £ X t tt&ft o 0 *ftffi*M 

*»TTLCfcJ:!)»«-*-4. ftfciifc r«gj 7oo£8=UJ: 
oT rSJKSJ LT, v?n^y^v\/f>-5-VA-2- (3-«fcKD 
•*•>- 5 -.Or-JH -3, 5-5>fc Kd*->, [ 1 « , 2/?, 3«, 5a] 



•'55 N > 



4$S¥8-5 0 1 



imi] 





% [»H] 17-?x-A PGf? a 



(58) 
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INTERNATIONAL SEARCH REPORT 



PCT/ii 93^08472 




c document* ooxs-p&rep rofl* P£i*v/i_vr 



or tin 



x>y 



X 
Y 



WM.90 02553 (PHARMACIA AG) Z2 March 1990 
«*« P*ge 4, paragraph 4; claims 

EI\A t 0 453 127 (X.R. UBIO SEIYAWJ 0TO 

KENKVLTJO) 23 October 1991 

see p4ge 1, H» e 37 - line 46 

see pegs 3 t Mae - If ne 11 

see **§e 3, line 31 - pa S e 4, line 25 

see ^*g* $♦ line 2? - Mne 41; claim 1 

FR,A,2 386 $23 (SCHEMatt) 3 tteveaber 1978 
see pege 14, Hne II; cltlne 

DE,A, 27 21 &J4 {CARLO ER6A) 15 December 
1977 

see cleins 



V- 



1- 40 

2- 40 



31-40 
1-40 

31-40 



ire hnciu-auab 



■a* 



declarer* vfadi m*y tiaanr dfcirtrtj cu prion Li dMitfdcr 

SSJ^i"^ «^u»*Bw«ft om or tfj&r 



1— ^JlE5*^^*? ci,W0T1 * d * ui * <rw 



TC 4c<OTHrt erf ptripad* ^ 

***** W XKWOf «4 WW t Of •cunt tC 0MW*C1« * 

mc^jucfr nsniMMnoa ttonjotoicru* n * (ktoi tidied 
*&* tocmiot matter of ibt tunc pttm, bml) 



W Jenuer^ 1904 



Ntmi wd«Mrtii|(M»tM of Ac I5i4. 



6ERTE, H 




(59) 
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INTERNATIONAL SEARCH REPORT 



CiCodratKQ> c 



1 CONSIDERED TO OE N3£VAflT 



PCT/US 93/08472 



Y 
X 



X 
Y 



Y 
X 



FR,A,2 312 240 (SCARING AG.) 24 December 
1976 

s«« page 28, Hfie 22 - line 29; elates 

«S r A,4 171 C. BIEOLECCM) 16 

October 1979 

see column 17 - coluwi 28; clalras; 
figures; examples 

LU,A,« 940 (ICJ LTD.) 12 February 1974 
see clains 

EP,A,0 203 094 (RESEARCH DEV, CO. OF 

JAPAN) 20 January 1988 

see page 3, 11 ae 20 - line 21; claims 

PROSTAGLANDINS 

Y»1< 13» no, 5 * May 1977 , ST0NEHAM, HA 
US 

pages 837 - 842. 

H. C. A8JJ0T 'THE SYNTHESIS WS) BIOLOGICAL 
ACTIVITY OF PROSTAGLANDINS ANALOGS 
CONTAINING SPHOCrCLIC RIN&S' 
see page 841; figures 1,11 

VO»A,S2 08465 (ALLEaGAN INC.) 29 Way 1992 
see claios 
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